Cardiac rotation and relaxation in patients with chronic heart failure.
The normal left ventricle shows a systolic wringing motion with clockwise rotation at the base and counterclockwise rotation at the apex. The aim of the present study was (1) to assess left ventricular (LV) contraction and relaxation in patients with chronic heart failure (CHF), and (2) to evaluate the effect of medical therapy on LV contraction-relaxation behavior. Magnetic resonance was used to examine LV motion by labeling specific LV regions in three planes (myocardial tagging). Twenty-three subjects were included, nine healthy controls and 14 CHF patients. Cardiac motion was determined from the deformation of a rectangular grid in a basal and apical plane. CHF patients were put on triple therapy with ACE-inhibitors, beta-blockers and spironolactone. Follow-up examination (n=9) was performed after 6 months. In controls, systolic rotation was -9.5+/-2 degrees at the base and +3.3+/-1 degrees at the apex. In CHF patients, rotation was reduced both at the base (-3.4+/-2 degrees , P<0.01) and the apex (+0.9+/-3 degrees , P<0.05). Similarly, regional ejection fraction (REF) was reduced in CHF patients both at the base and the apex. Medical therapy was associated with an improvement in REF, but systolic rotation improved only at the base (-4.6+/-2 degrees , P<0.05). Systolic wringing motion with clockwise rotation at the base and counterclockwise rotation at the apex is maintained in CHF although reduced. Heart failure treatment is associated with an improvement in REF, whereas rotation improved only at the base, but not at the apex. Thus, there is an uncoupling between regional shortening and rotation in CHF patients.